This paper investigates the causal effects of the spatial organization of Brussels on unemployment propensities. Using 1991 Census data, we estimate the unemployment probability of young adults while taking into account personal, household and neighborhood characteristics. We solve the endogeneity of residential locations by restricting our sample to young adults residing with their parents, and evaluate the potential remaining bias by conducting a sensitivity analysis. Our results suggest that the neighborhood of residence significantly increases a youngster probability of being unemployed, a result which is quite robust to the presence of both observed and unobserved parental covariates.
Introduction
For decades, sociologists, economists and geographers have written extensively on how the spatial structure of cities reflects socioeconomic differences in the population (see the seminal contributions of Burgess, 1925 , Hoyt, 1939 Harris and Ullman, 1945, and their respective descriptions or "models" of urban stratification). Strikingly, most cities today are characterized by stark disparities opposing city centers and peripheries. In the U.S. for instance, inner cities are usually poor and the catalyst of many social problems, whereas suburbs are more well-off. Brussels exhibits a similar spatial structure since its inner city concentrates unemployed workers and disadvantaged communities, including many unskilled workers and ethnic minorities (Vandermotten et al, 1999; Thomas and Zenou, 1999; Goffette-Nagot et al, 2000; Kesteloot et al, 2001 ).
To explain the general pattern of residential segregation in urban areas, the economics literature has often stressed the role of location choices through which individuals spontaneously sort themselves into a city according to their different socioeconomic characteristics. In this respect, residential segregation is a standard result in both public and urban economics (see Tiebout, 1956 , for whom individuals "vote with their feet" for the provision of local public goods, or Fujita, 1989 , for a formalization of the standard monocentric model with heterogeneous agents).
However, urban stratification should not just be considered as a process whereby households with different socioeconomic backgrounds sort themselves in the city. As a matter of fact, an abundant literature has investigated the reverse causality, arguing that the spatial organization of cities could explain differences in social and economic outcomes. In the U.S. context, it has been argued that the high level of unemployment among inner-city minorities could be explained by residential segregation and/or disconnection from job opportunities (see Kain, 1968; Kasarda, 1989; Jencks and Mayer, 1990; Wilson, 1987 and 1996 , Cutler and Glaeser, 1997 . Even though the theories which link labor-market outcomes to the spatial organization of cities have mainly inspired empirical papers on U.S. metropolitan areas, the mechanisms put forward clearly have a general validity.
But only a few works have focused on European cities (see for instance Fieldhouse, 1999, on London, or Gobillon and Selod, 2006, on Paris) . The objective of the present paper is to test whether city structure can be a source of unemployment in the Brussels metropolitan area.
Despite the huge interest on the topic, the bulk of empirical studies still has not reached a consensus regarding the role of spatial factors in explaining individual labor-market outcomes. As argued by Ginther et al (2000) or Dietz (2002) , this lack of consensus can probably be explained by the great diversity regarding the methods used to test for the existence of spatial factors. In particular, as individuals sort themselves into different parts of the urban space on the basis of their personal characteristics (including their labor-market outcomes), studies encounter an endogeneity bias, for which no perfect solution exists at present (Glaeser, 1996) . Among the few empirical studies that try to deal with the endogeneity issue, most choose to restrict their sample to young adults residing with their parents, arguing that the location choice of parents can be thought of as fairly exogenous to the employment status of young adults (see e.g. Quigley, 1996, 1998) . However, it has been argued that this solution does not completely eliminate endogeneity as there may exist unobserved parental characteristics that influence both the residential choice and the employment status of young adults (Glaeser, 1996) . In the present paper, we nevertheless choose to focus on young adults living with their parents. But in order to get better confidence in our results, we resort to a strategy inspired by Ginther et al (2000) and Harding (2003) which enables us to analyze the sensitivity of our estimated spatial effects to the presence of both observed and unobserved parental covariates.
The paper is structured as follows. Section 1 presents a brief synthesis of the economic literature that links the formation of unemployment to city structure.
Section 2 describes the database and presents the studied area. Section 3 describes our methodological approach. Section 4 presents some stylized facts about the Brussels metropolitan area. Section 5 presents and discusses the main results. Section 6 concludes.
1.
Urban unemployment and city structure: a brief review of the literature An abundant literature in sociology and urban economics suggests that the spatial organization of cities can exacerbate unemployment among disadvantaged communities. In this perspective, labor-market outcomes should depend on individual characteristics (age, education, ethnicity,…) but also on the exact location within the city. Two types of factors have been put forward to explain the existence of such spatial effects, focusing either on the role played by the physical disconnection from jobs or the harmful effects of residential segregation and the social composition of neighborhoods.
The first works purporting to demonstrate the influence of space on individual labor-market outcomes were based on the spatial mismatch hypothesis put forward by Kain in 1968 (see Gobillon et al, 2005 , for a mainly theoretical survey of the literature, and Ihlanfeldt and Sjoquist, 1998, for an empirical one). In theory, there are several mechanisms according to which distance to job opportunities can be problematic. One important mechanism is that job-seekers residing in areas disconnected from job opportunities are likely to refuse job offers if commuting costs are too high in view of the offered wages (Brueckner and Martin, 1997) . Another mechanism is that workers' job-search efficiency may decrease with distance to jobs since it is obviously more difficult to search far away from one's place of residence (as modeled in Wasmer and Zenou, 2002) . The intensity of the search effort may also decrease with distance from job opportunities, for instance if workers residing far away from job centers face lower rents and thus feel less pressured to quickly find a job (as in Smith and Zenou, 2003) . Similarly, high search costs may also deter workers from searching far away (as in Ortega, 2000) . Finally, firms could discriminate against distant workers, for instance if distance makes them less productive because of long and tiring commutes (as in Zenou, 2002) . General empirical tests confirm that the disconnection between places of residence and job locations exacerbates unemployment (see Weinberg, 2004 , or Martin, 2004 ), but few of the abovementioned mechanisms have been specifically tested (see Gobillon et al., 2005 , for more details on this issue).
Other works have focused on the role of residential segregation and more generally the quality of the social environment on individual socioeconomic outcomes. In this respect, several mechanisms can account for an adverse effect of residential segregation, either directly on unemployment, or indirectly through low employability. One mechanism is that residential segregation can be a hindrance to human capital acquisition: in neighborhoods which concentrate low-ability students, human capital externalities can deteriorate school achievements and employability (Benabou, 1993) . Social problems which deteriorate the employability of workers can also spread through neighborhood interactions. For instance, Crane (1991) develops an epidemic theory of ghettos in which the propensity of youngsters to adopt a socially deviant behavior depends on the proportion of same-behavior individuals in the neighborhood. This contagion is all the more prevalent as adults are themselves unemployed and do not provide a figure of social success to which youngsters could identify (Wilson, 1987) .
Another mechanism whereby residential segregation can exacerbate unemployment is that it can deteriorate social networks in disadvantaged communities. This is a crucial point since a significant proportion of jobs are usually found through personal contacts (Mortensen and Vishwanath, 1994) and since low-skilled workers, young adults, and ethnic minorities often resort to such informal search methods (Holzer, 1987 and 1988) . In particular, in neighborhoods were local unemployment rates are higher than average, local residents know fewer employed workers that could refer them to their own employer or provide them with professional contacts. In this respect, Reingold (1999) Figure 1 ), which perfectly reflects the social dualism between the city center of Brussels and its close suburbs. 1 It hosts 1.4 million inhabitants and extends over a 723 km² area.
[Insert Figure 1] The smallest spatial unit for which census data are usually available is the statistical ward, a subdivision of the municipality defined in 1971 according to social, economic and architectural similarities (Brulard and Van der Hagen, 1972) .
Statistical wards that present a common functional or structural character (for example a common attraction pole like a school or a church) can further be grouped into larger entities which we will refer to as neighborhoods, and which constitute an intermediate level between the statistical ward and the municipality.
It is the spatial level of analysis chosen in this paper. There are 328 such neighborhoods in the E.U.A., grouping on average 4,250 inhabitants. For statistical reasons, neighborhoods of less than 200 inhabitants were not considered in the subsequent analysis.
The data
The empirical analysis conducted in this paper is based on two databases extracted from the 1991 Census of Population which differ according to their level of aggregation (Institut National de Statistiques, 1991 
Methodological approach
The objective of the present paper is to investigate whether the spatial structure of Brussels may have an effect on unemployment. In that purpose, we estimate unemployment probabilities at the individual level taking into account personal, household, and neighborhood characteristics, using the following logistic model:
where P i is the unemployment probability of individual i, I i is a vector of personal characteristics, H i is a vector of household characteristics, N i is a vector of neighborhood characteristics (social composition and physical access to jobs), and α, β, γ and δ are parameters to be estimated. In particular, δ, when significantly different from zero identifies an impact of spatial factors on unemployment, which we will refer to as neighborhood effects in the rest of the paper. Using [1], the individual probability of unemployment P i is given by: 
with the intra-neighborhood distance d ii being equal to 2/3 the radius of a disc of an area equivalent to the area of neighborhood i, which comes down to assuming that the population in each neighborhood is uniformly distributed around a central point which concentrates all jobs. Second, we consider that the relevant job density for residents of neighborhood i is the ratio of the number of jobs located in that neighborhood and in the adjacent neighborhoods to the overall labor force residing in the same areas. This definition has the advantage of smoothing job density over space and attenuating extreme values. These two indicators were computed both for all jobs and for low-skilled jobs (i.e. jobs occupied by workers having at most a diploma of the lower secondary education segment -Ordinary Level equivalent in the U.K. system).
Regarding the variables which characterize the social composition of 
The endogeneity of residential location
Linking individual labor-market outcomes to residential location raises the issue of the endogeneity of location choices (Glaeser, 1996; Dietz, 2002) . It is indeed well-known that individuals with similar socioeconomic characteristics, notably similar labor-market outcomes, tend to sort themselves in certain areas of the urban space. For instance, individuals with well-paid jobs will choose to reside in neighborhoods with a good social environment. There is thus a two-way causality: on the one hand, residential location influences individual labor-market outcomes, and on the other hand, individual outcomes influences the choice of a residential location. Stated differently, we are allowed to think that individual characteristics that influence labor-market outcomes may also influence residential choices. Of course, standard models like equation [1] make it possible to control for some individual and household characteristics which might influence both neighborhood choice and individual outcomes. However, it is likely that some individual and household characteristics which are unobserved to the researcher (and therefore not included in I i nor H i ) influence both the outcome of interest and neighborhood choice. For example, individuals with a low labor-market attachment (which directly influences the probability of unemployment) may choose to reside in poor neighborhoods for some economic or social reason. As a consequence, what the researcher perceives as a neighborhood effect through the estimated parameter δ may simply stem from a correlated effect reflecting common residential choice.
Various strategies have been developed to correct for the endogeneity of neighborhood choice. For example, the existence of quasi-experimental situations (such as government subsidized relocation programs in the U.S. like the Gautreaux or the Moving To Opportunity programs) makes it possible to obtain more reliable estimates of neighborhood effects (as households are moved from one neighborhood to another through an exogenous intervention; see Oreopoulos, 2003, for a review). However, due to the scarcity of such experiments, researchers are often constrained to resort to more questionable strategies. Most studies restrict their sample to young adults residing with their parents, arguing that location choices were previously made by the parents and can thus be thought of as fairly exogenous to the employment status of young adults (see e.g. Quigley, 1996, 1998) . This is also the strategy adopted in this paper, as our studied sample is restricted to young labor-force participants aged 19 to 25 and residing with their parents.
However, this approach does not completely eliminate the endogeneity bias.
Indeed, there may still exist parental unobserved characteristics which determine their residential choice and also influence the employment outcomes of their adult children (Glaeser, 1996) . For example, lack of commitment to work may induce parents to locate in high poverty neighborhoods but may also influence the motivation of their children to search for a job as well as the intensity of their job search effort. In this context, one cannot distinguish neighborhood effects from the effect of those unobserved parental characteristics when estimating the unemployment probability of young adults living with their parents.
Sensitivity analysis
Following a suggestion made by Glaeser (1996, p. 62), we evaluate the potential remaining endogeneity bias by conducting a sensitivity analysis in order to assess the robustness of our estimated neighborhood effects. In that purpose, we resort to a two-step strategy. In a first step, we follow the approach used by Ginther et al (2000) and estimate several models of individual unemployment probability which incorporate various sets of household characteristics H i , moving away from a model with no household variable towards a model including an extensive set of parental controls (parental employment and professional status, parental education, male or female household head, possession of an automobile). The comparison of the estimated neighborhood effects in these models enables us to test the robustness of our results to the presence of observed parental covariates.
In a second step, we test the sensitivity of our results to the endogeneity bias which results from the omission of an unobserved covariate which is correlated to both the probability of unemployment among young adults and parental residential choice, following the approach developed by Rosenbaum and Rubin (1983) and recently applied by Harding (2003) in the context of neighborhood effects. In order to carry out the sensitivity analysis, we build a dummy variable which equals to one if the individual resides in a deprived neighborhood and zero otherwise (see Section 5.2 for the precise definition of deprived neighborhoods). The goal of our analysis is to assess how an unobserved binary covariate which affects both the probability of unemployment among young adults and the choice of parents to reside in a deprived or a non-deprived neighborhood would alter our conclusions about the magnitude and significance of neighborhood effects. This is done by generating a series of unobserved binary variables U that vary according to their degree of association with the neighborhood dummy variable X and with the binary outcome measure Y. The degrees of association between U and X and between U and Y are classically measured by odds ratios. In practice, we use the Sensuc function in the Design S library written by Harrell (2003) to generate a binary variable U sampled according to the following logistic model:
where Y i is a binary variable indicating whether individual i is unemployed or not, X i is a binary variable indicating whether i resides in a deprived neighborhood or not, and b and c are chosen odds ratios measuring the strength of the association that we impose between U and Y and U and X respectively. 3 α is determined so that the overall prevalence of U=1 is 0.5 (or any other given value). Once a value for U has been generated for each individual so that the distribution of U verifies the three constraints (on the two sensitivity parameters b and c and on the overall between U and Y and between U and X) would be needed to invalidate the results and render our estimated neighborhood effects not significant.
Statistical description of Brussels

Stylized facts
The Brussels Extended Urban Area presents a well-marked spatial structure characterized by important disparities opposing its city center to the periphery. Van der Haegen, 1997; Kesteloot and Cortie, 1998) .
By comparing Figures 2 and 3 , it can easily be seen that neighborhoods with a high proportion of North Africans and Turks also exhibit high unemployment rates, the correlation between the two variables being equal to 0.89. This high value is partly explained by neighborhood composition (foreigners are usually more likely to be unemployed because they have a lower education or because they are discriminated against in the labor market). It could also be explained by the exacerbating effect of residential segregation on labor-market outcomes. This zone of very high job densities is surrounded by a zone of high, though lower, job densities (more than two jobs for one resident) comprising the European institutions and extending towards the northeastern periphery where the national airport as well as some industries are located. Note that the spatial distribution of job densities is quite similar for all jobs and for low-qualified jobs. However, the very high density zone of the center (more than five jobs per labor-force participant) and the high density zone of the northeastern periphery are spatially less extended when it comes to low-qualified jobs. By comparing Figures 2 and 4 , it can be seen that central zones with high unemployment rates also have relatively high job densities, which seems in contradiction with the spatial mismatch theory.
Indeed, the correlation between unemployment rate and total job density is significant and positive (0.35 for all jobs and 0.31 for low-qualified jobs) and the correlation between unemployment rate and average distance to jobs is significant and negative (-0.52 for both all and low-qualified jobs). In other words, in Brussels, individuals living in high job density neighborhoods close to the city center tend to be more unemployed.
[Insert Figure 4] 
Typology of neighborhoods
Standard Factorial Ecology methods are used to identify sociallyhomogeneous areas within Brussels, which will be subsequently used in the regression analyses in Section 5. We first run a Principal Component Analysis which defines a limited number of non-correlated factors summarizing the information carried by a set of neighborhood variables (see Table A .1 in Appendix 1 for the list of variables and their contribution to the retained factors). Then, neighborhoods are grouped according to their coordinates on the factorial axes, using a hierarchical ascending classification (with the Ward method which minimizes intra-group variance). We obtained five neighborhood types 6 which are presented on Figure 5 below (see Table A [Insert Figure 5 ]
The effect of spatial structure on unemployment: main results
The previous section has shown that Brussels exhibits a high level of residential segregation associated with high local unemployment rates but that disadvantaged neighborhoods are usually close to job locations. However, a statistical analysis is required before one can conclude on the role of spatial factors on unemployment in Brussels. The aim of the present section is (i) to investigate the role played by Brussels' spatial structure on individual unemployment probabilities and (ii) to test for the robustness of our results. As explained in Section 3.2, in order to limit the endogeneity problems associated with residential sorting, the sample is restricted to young labor-force participants living with their parents, i.e. a sample of 34,250 individuals. 7 In Section 5.1, we consider a model including only individual characteristics and then progressively add other neighborhood characteristics to the specification. Section 5.2 tests the robustness of the results to the presence of both observed and unobserved parental characteristics. regressions, men or educated workers are less likely to be unemployed than women or workers with a lower education. The probability of unemployment also decreases with the age of the individual and when the individual is a foreigner.
The role of spatial factors in explaining unemployment probabilities
North Africans and Turks are more disadvantaged than EEC citizens. Interestingly, young Belgian adults born of foreign parents are also more likely to be unemployed than young Belgian adults born of Belgian parents. This result suggests that besides citizenship, the name or visible characteristics associated with foreign origin are a handicap on the labor market. This is consistent with both the existence of labor-market discrimination as well as social networks of lower quality for individuals of foreign origin.
As can be seen from the likelihood ratios in Table 1 , introducing neighborhood characteristics significantly increases the fit of the regression. Model
Ib uses only the unemployment rate to represent neighborhood influences. It shows that the local unemployment rate significantly increases the unemployment likelihood of young adults. As suggested by the theory, this may hinge upon deteriorated local social networks: the higher the proportion of unemployed neighbors, the more difficult the insertion of a young adult in the labor market.
Model Ic substitutes the type of neighborhood for the unemployment rate, which increases the fit of the model, thus confirming that the unemployment probability is affected by a wide variety of neighborhood characteristics, instead of only by the unemployment rate. All things else being equal, the unemployment probability is the lowest for young adults residing in the industrial axis and in well-off areas. In accordance with the theory, living in a central area with a socioeconomic environment of lower quality (deprived or very deprived) significantly increases the unemployment probability of young adults (with odds ratios of 1.740 and 1.873 respectively) in comparison with living in well-off areas. Surprisingly however, living in a very well-off area also significantly increases the probability of unemployment. However, we do not wish to conclude that living in a wealthy area is detrimental to finding a job. A possible interpretation for this unexpected result could be that unemployed youth in very well-off areas do not feel pressured to intensively search for a job if they get enough financial support from their parents.
Another possible explanation could be the existence of a selection bias if living in a wealthy area enhances the chances to find a well-paid job so that young adults that originate from these areas are likely to quickly move out of their parents' dwelling.
This would leave an over-representation of unemployed workers living with their parents in very well-off areas. Investigating the veracity of this story would require to model unemployment probabilities jointly with the process of leaving parental home through a selection model. However, as the choice to leave home is probably influenced by parental characteristics (such as household financial resources) as well as neighborhood characteristics, this would require more specific data. In particular, we would need to be able to identify the household and neighborhood of origin of young adults who do not live with their parents. This is unfortunately not feasible using the Belgian census data.
Model Id complements the specification by adding indicators of the physical disconnection from jobs. As could easily be suspected from the statistical description of Brussels (Section 4.1), the effect of distance to jobs is not significant. As for job density, its impact is significant but plays in the wrong direction: controlling for all other variables, young adults who reside in areas with the highest job densities are less likely to hold a job. The same obtains when one considers distance to low-skilled jobs and low-skilled job density. This last result is not consistent with the spatial mismatch hypothesis and suggests that spatial mismatch is not a problem in Brussels, a city in which the unemployed reside close to the jobs they could occupy
Sensitivity analysis
In order to test the robustness of our estimated neighborhood effects, in a first step, we conduct a sensitivity analysis to the presence of parental observed characteristics. In that purpose, we estimate different models which incorporate various sets of parental and household characteristics. Table 2 presents the results of our sensitivity analysis, moving away from a model with no household characteristics (Model I) towards models including an increasingly comprehensive set of parental controls (Models II to VI). Note that distance to jobs and job density
were not included as they played little role in the previous models. Models II to VI
show that the unemployment probability of a young adult is higher when the household head (or spouse) is not participating to the labor-force or is unemployed than when he is employed. This effect is highly significant and is consistent with social network theories (at the household level, unemployed parents being little able to help their job-seeking children) and socialization considerations (unemployed parents failing to provide their children with an image of social success to which they could identify). Living in a female-headed household (a proxy for single mother households) also significantly increases the likelihood that a young adult is unemployed, suggesting that these households are more frequently prone to social problems detrimental to finding a job. Living in a household which does not own a car (an indirect measure of lack of financial resources and low mobility for those who do not) also significantly increases the unemployment probability. The effects of parental professional status and educational level are not always significant and, when significant, seems counterintuitive. Indeed, all other things equal, having a parent with an executive profession or a higher level of education increases the unemployment probability of young adults. This effect mirrors our counterintuitive finding on residence in very well-off areas. As mentioned previously this could be explained if rich kids are less pressured to search intensively for a job (because of their parents' financial support) or in presence of a selection bias. With the present dataset, we are unfortunately not able to distinguish between these two explanations.
By comparing the parameters and significance levels of the neighborhood types across the different models, one can assess the sensitivity of our estimated neighborhood effects to the inclusion of a more comprehensive set of parental controls. Table 2 shows that although the inclusion of parental and household characteristics significantly increases the fit of the model (see the likelihood ratios), the estimated neighborhood effects change very little (for example, the odds ratio associated with residence in very deprived areas varies from 1.903 to 1.707
between Model I and Model VI), and all parameters remains significant at a 1% level.
In a second step, we complement the sensitivity analysis by testing the robustness of our estimated neighborhood effects to the presence of unobserved characteristics, using the methodology developed by Rosenbaum and Rubin (1983) . Since this methodology requires the use of a binary neighborhood variable we redefined our five-modality variable by grouping together the two least favored neighborhood types (very deprived and deprived) while considering all other neighborhood types as another category. Doing so yields a dummy variable equal to one if the individual resides in a deprived neighborhood and equal to zero otherwise. Table 3 presents the estimated effects of living in such a deprived neighborhood, for three combinations of parental and household characteristics: no parental characteristics (as in Table 2 's Model I), only the parental employment status (i.e. unemployed or not-participating to the labor-force; as in Table 2's Model II), and in the last case the full set of parental controls (as in Table 2 's Model VI). For each one of these models, an artificially created binary variable U is included and a "sensitivity matrix" is obtained by varying the sensitivity parameters b and c, which measure the associations of U with the neighborhood type and the employment status. As expected, Table 3 shows that in the three model specifications, the estimated neighborhood effect decreases as the values of b and c increase. This means that accounting for a previously omitted variable correlated both to the neighborhood type and employment status does indeed reduce the intensity of the neighborhood effect. However, the effect seems fairly robust to the presence of unobserved covariates since the values of b and c would have to be very high to make the neighborhood effect not significant. Indeed, for the model including no parental or household characteristic (Model I), an unobserved covariate which multiplies both the odds of living in a deprived neighborhood and the odds of unemployment by 3.0 would be required to totally erase the neighborhood effect. This is also true when observed parental characteristics are included in the analysis. For example, when the full set of parental characteristics are used (Model VI), the neighborhood effect becomes insignificant when at least one of the two odds ratios reaches 3.0 and the other one equals 2.5. These values are very high in comparison with the odds ratios estimated on observed covariates. As can be seen from Table 2 , none of the observed parental and household characteristics produces odds ratios as high as 3.0 or even 2.5, the highest odds ratio for a parental characteristics being 1.459 in Model VI (for having an unemployed parent). In Table 2 , even individual characteristics do not produce odds ratios above 2.5: the highest odds ratios are 2.403 for North-African or Turkish citizenship and 2.487 for Belgians born of foreign parents. In other words, for the neighborhood effect to become insignificant when considering an omitted variable, the effect of this omitted variable on unemployment would have to be stronger than that of parental employment status and at least as strong as that of citizenship. This provides some relatively strong evidence on the robustness of neighborhood effects.
Conclusion
The explanation of unemployment usually revolves around well-known determinants (notably the lack of formal education or the skill mismatch between supply and labor demand). Alternative theories suggest that, in predominantly urban economies, unemployment may also be determined by the spatial organization of cities which concentrates disadvantaged families in poverty zones and/or distance them from job opportunities. This paper studies the particular case of the Brussels metropolitan area and investigates the extent to which residential location can affect the unemployment probability of young adults. As in many other studies, we address the endogeneity of residential choices by restricting our studied sample to the case of young adults residing with their parents. However, his solution is imperfect as some unobserved parental characteristics may still influence both the residential choice of parents and the employment status of young adults. In this context, the originality of our work is to evaluate the potential remaining endogeneity bias by conducting a sensitivity analysis to the presence of both observed and unobserved parental characteristics.
Results mainly show that urban unemployment is exacerbated by residential segregation but not by disconnection from jobs. Indeed, distance to jobs does not exacerbate unemployment. This result is coherent with the spatial structure of Brussels, which concentrates disadvantaged households in areas close to jobs. We show however that urban unemployment is strongly exacerbated by social, economic, and ethnic segregation at the place of residence. In particular, all things else being equal living in a neighborhood with a socioeconomic environment of a lower quality significantly increases the unemployment probability of young adults. This result is quite robust to the presence of both observed and unobserved covariates. Indeed, neighborhood effects remain statistically significant whatever the combination of parental and household characteristics introduced in the regression. Moreover, our sensitivity analysis to the presence of unobserved covariate shows that the amount of selection on unobservables would have to be unreasonably high to render the estimated neighborhood effect insignificant.
Our study is a first step that sheds light on the formation of unemployment in Brussels. However, further research is needed to identify particular mechanisms mediating the effect of segregation on unemployment.
Notes
1. The Extended Urban Area of Brussels consists of the 36 municipalities of the operational metropolitan area defined by Van der Haegen et al (1996) to which 5 municipalities have been added (Lasne, La Hulpe, Rixensart, Hoeilaart and Overijse) in conformity with Mérenne-Schoumaker et al (1998) and Thomas and Zenou (1999) .
2. Raphael (1998) argues that employment growth measures (defined as the difference in employment levels between two given years) should be used instead of employment levels as the latter only reflect vacancies created by job turnover and not vacancies created by job growth. However, the Belgian Census of Population takes place only every ten years, a time period we believe too important to adequately reflect the number of jobs openings that may potentially matter for unemployed workers in a cross-section study.
3. The odds ratio measures how much more likely it is for the outcome to occur (i.e. to be equal to 1) for individuals whose independent variable X is equal to 1 compared to individuals with X equal to 0 (or for a marginal increase in the case of a continuous independent variable). An odds ratio greater than 1
indicates that a value of 1 for X increases the odds of observing the outcome in comparison with a value of 0. For example, the sensitivity parameter c which measures the association between U and X is given by: *** *** significant at a 1% level; ** significant at a 5% level; * significant at a 10% level; NS not significant at a 10% level. 1 Parental characteristics were built assigning to each young adult the characteristics of the household head when present in the database (i.e. aged 64 or younger). If the household head was not in the database or if values were missing, we used the characteristics of the household head's spouse. 4,786 cases had to be excluded, either because values were missing for both the household head and his spouse or because none of them were present in the database. NS not significant at a 10% level. Sensitivity parameters b and c measure the effect of an artificially created binary variable U on the probability of living in a deprived neighborhood (expressed as the odds ratio for Y:U) and the probability of unemployment (expressed as the odds ratio for X:U) respectively.
